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CLAIMS 

We claim: 

1. A method for vascular analysis of a subject, comprising the steps of: 

optically imaging at least one optically accessible blood vessel of a 

subject; 

determining from said optical imaging at least one flow 
characteristic of erythrocytes in said at least one optically accessible blood vessel; 
and 

utilizing said at least one flow characteristic for determining the 
roughness on said imier wall of said at least one optically accessible blood vessel. 

2. A method according to claim 1, vs^erein said at least one optically 
accessible blood vessel is a retinal blood vessel. 

3. A method according to claim 1 and wherein said at least one optically 
accessible blood vessel of the subject is located in tissue of an internal organ. 

4. A method according to claim 3 and wherein said tissue is selected from the 
group consisting of esophageal tissue, gastro-intestinal tissue, brain tissue and the 
iatemal surface of a passageway. 

5. A method according to either of claims 1 and 2, wherein said detecting the 
presence of roughness on the inner wall of a blood vessel of a subject is 
performed non-invasively. 

6. A method accordmg to any of claims 1 to 5, wherein said optical imaging 
comprises acquiring at least two sequential images of erythrocytes in said at least 
one optically accessible blood vessel. 
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7. A method according to any of claims 1 to 6, and also comprising tihie step 
of utilizing said determination of said roughness on said inner wall of said at least 
one optically accessible blood vessel in order to ascertain the condition of another 
blood vessel of the subject. 

8. A method according to any of claims 1 to 7 and wherein said roughness on 
said inner wall of said at least one optically accessible blood vessel is utilized to 
ascertain the level of arteriosclerosis in the subject. 

9. A method according to any of claims 1 to 8 and wherein said at least one 
flow characteristic of said erythrocytes comprises at least one of the mean 
curvature of the motion lines of said erythrocytes, the deviation from cylindrical 
symmetry of the motion lines of said erythrocytes, the spatial density of local 
turbulences in the motion lines of said erythrocytes, and the local deviations jfrom 
the global character of the motion lines of said erythrocytes. 

10. A method for vascular analysis of a subject, comprisiag the steps of: 

(i) optically imaging at least one optically accessible blood vessel 
of a subject havmg a first blood pressure, said blood pressure being subject to 
change; 

(ii) optically imaging said at least one optically accessible blood 
vessel agaui when said blood pressure of said subject has changed to a second 
value; 

(iii) determining from said optical imaging of steps (i) and (ii) at 
least one flow characteristic of erythrocytes in said at least one optically 
accessible blood vessel, at said first and said second blood pressure; and 

(iv) utilizing differences obtained in said at least one flow 
characteristic at said first and said second blood pressure to determine a 
roughness index of said inner wall of said at least one optically accessible blood 
vessel. 
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11. A method according to claim 10 and wherein said change of said first 
blood pressure to said second blood pressure is caused by at least one of exercise 
and drugs administered to the subject. 

12. A method according to claim 10 and wherein said change of said first 
blood pressure to said second blood pressure is a result of the subject's heartbeat. 

13. A method according to claim 12 and also comprising the step of 
synchronizing said optically imaging steps to the subject's heartbeat. 

14. A method according to claim 13 and wherein said synchronizing is 
performed by monitoring at least one of the subject's heartbeat cycle and blood 
pressure, and using said monitoring to control the timing of said optical imaging. 

15. A method for detecting arteriosclerotic plaque on the walls of blood 
vessels of a subject, comprising the steps of: 

providing a biochemical label for said plaque having predetermined 
optical properties; 

labeling of at least part of said arteriosclerotic plaque with said 
biochemical label; and 

optically imaging at least one optically accessible blood vessel to 
detect said labeled arteriosclerotic plaque. 

16. A method according to claim 15, wherein said at least one optically 
accessible blood vessel of the subject is at least one of a retinal blood vessel, an 
esophageal blood vessel, and an intestinal blood vessel. 

17. A method according to either of claims 15 and 16 and wherein said 
predetermined optical properties of said biochemical label are at least one of 
fluorescent, absorptive and reflective properties, and where said optical imaging 
is accordingly at least one of fluorescence, absorption and reflection imaging. 
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18. The method according to any of claims 15 to 17 and wherein said 
biochemical label is an antibody label. 

19. A method for detecting arteriosclerotic plaque on the walls of blood 
vessels of a subject, comprismg the steps of: 

providing a radioactive biochemical label for said arteriosclerotic 

plaque; 

labeling of at least part of said arteriosclerotic plaque with said 

radioactive biochemical label; and 

radiographically imaging at least one of said blood vessels of the subject 
to detect said radioactively-labeled arteriosclerotic plaque. 

20. A method according to claim 19 and wherein said at least one of said 
blood vessels of the subject is not optically accessible. 

21. A method according to either of claims 19 and 20 and wherein said 
biochemical label is an antibody label. 

22. A system for vascular analysis of a subject, comprising: 

(i) a light source for illuminating at least one optically accessible 

blood vessel of the subject; 

(ii) an imager for acquiring a plurality of images showing 
sequential spatial distribution of moving erythrocytes in said at least one optically 
accessible blood vessel; 

(iii) an image discriminator determining from said plurality of 
images showing sequential spatial distribution, a flow pattern of erythrocytes 
along said blood vessel; 

(iv) a flow anedyzer analyzing said flow pattern to determine at 
least one flow characteristic of erythrocytes along said at least one optically 
accessible bloodvessel of the subject; and 
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(v) a wall analyzer utilizing said at least one flow characteristic for 
determining at least one property of the inner surfece of said blood vessel. 

23. A system according to claim 22 and wherein said at least one property of 
the mner surface of said blood vessel is the roughness of the inner surface of said 
blood vessel. 

24. A system according to either of claims 22 and 23 and also comprising an 
arteriosclerotic index determiner utilizing said roughness to determine the level 
of arterosclerosis in said at least one optically accessible blood vessel. 

25. A system according to claim 24 and wherein said arteriosclerotic index 
determiner utilizes said roughness to ascertain the arteriosclerotic condition of 
another blood vessel of the subject. 

26. A system according to any of claims 22 to 25 and wherem said at least one 
flow characteristic of said erythrocytes comprises at least one of the mean 
curvahire of the motion lines of said erythrocytes, the deviation from cylindrical 
symmetry of the motion Imes of said erythrocytes, the spatial density of local 
turbulences m the motion lines of said erythrocytes, and the local deviations from 
the global character of the motion lines of said erythrocytes. 

27. A system according to any of claims 22 to 27 and also comprising a 
wavelength selecting device, such that said imager acquires said images of said at 
least one optically accessible blood vessel over a limited wavelength band. 

28. A system according to claim 27, wherem said wavelength selector is 
located in the illuminating pathway between said U^t source and said at least 
one optically accessible blood vessel. 
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29. A system according to claim 27, wherein said wavelength selector is 
located in the imaging pathway between said at least one optically accessible 
blood vessel and said imager. 

30. A system according to any of claims 27 to 29 and wherein said limited 
wavelength band is between 2 and 30 nanometers. 

31. A system according to any of claims 22 to 30 and wherein said light 
source for illuminating said at least one optically accessible blood vessel of the 
subject imager is a pulsed source having a pulse to pulse interval of less than 1 
second. 

32. A system according to claim 3 1 and wherein said pulse to pulse interval is 
betweoi 5 and 200 milliseconds. 

33 . A system accordmg to claim 3 1 and wherein said pulse to pulse interval is 
between 5 and 40 milliseconds. 

34. A system according to any of claims 22 to 30 and wherein said light 
source for illuminating said at least one optically accessible blood vessel of tiie 
subject imager is a continuous source, and said imager acquires images at 
predeteraiined intervjils. 

35. A system according to any of claims 22 to 33 and wherein said at least one 
optically accessible blood vessel of the subject is a retinal blood vessel. 

36. A system according to any of claims 22 to 33 and whereia said at least one 
optically accessible blood vessel of the subject is located in tissue of an internal 
organ. 
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37. A system according to claim 36, wherein said tissue is selected from the 
group consisting of esophageal tissue, gastro-intestinal tissue, brain tissue and the 
internal surface of a passageway. 

38. A system for vascular analysis of a subject, comprising: 

(i) a Hght source for illuminating at least one optically accessible 
blood vessel of the subject, after ingestion by the subject of a biochemical label 
which labels arteriosclerotic plaque such that it has predetermined optical 
properties; 

(ii) an optical imager for acquiring at least one image of said at 
least one optically accessible blood vessel of the subject; 

(iii) an image processor utilizing said acquired at least one image of 
said at least one optically accessible blood vessel of the subject to determine the 
amount and location of regions of said predetermined optical properties of said 
labeled arteriosclerotic plaque; and 

(iv) a mapper to generate a map of the arteriosclerotic deposits in 
the walls of said at least one optically accessible blood vessel of the subject. 

39. A system accordmg to claim 38 and wherein said predetermined optical 
properties of said biochemical label are at least one of fluorescent, absorptive and 
reflective properties, and where said at least one image is accordingly at least one 
of a fluorescence, absorption and reflection image. 

40. A system according to either of claims 38 and 39, and wherein said map of 
the arteriosclerotic deposits in the walls of said at least one optically accessible 
blood vessel of the subject is utilized to ascertain the arteriosclerotic condition of 
another blood vessel of the subject 

41. A system according to any of claims 38 to 40, and wherein said 
biochemical label is an antibody label. 
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42. A system for vascular analysis of a subject, comprising: 

a radiographic apparatus for imaging the subject after ingestion by 
tiie subject of a predetermined dose of a radioactive biochemical label for 
arteriosclerotic plaque; and 

a plaque location deriver utilizing at least one image provided by 
said radiographic apparatus to determine the location of said radioactive 
biochemical label; 

wherein said location of said radioactive biochemical label is utilized to 
determine the presence of arteriosclerotic plaque on the walls of at least one 
blood vessel of the subject. 

43. A system according to claim 42 and wherein said at least one blood vessel 
of the subject is not optically accessible. 

44. A system according to either of claims 42 and 43, and wherein said 
biochemical label is an antibody label. 
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